To determine whether end-of-life (EOL) experiences in the first spouse in a marriage are associated with EOL experiences in the other spouse. DESIGN: Nationally representative, longitudinal survey. SETTING: Health and Retirement Study, Waves 1992-2012 linked to Medicare claims PARTICIPANTS: Community-dwelling older adults who died (N=4,558), representing 2,279 married heterosexual couples. MEASUREMENTS: We examined 3 EOL experiences: enrollment in hospice for >3 days before death, lack of advance care planning (ACP) before death, and intensive care unit (ICU) use during the last 30 days of life. We used multiple logistic regression to determine whether the EOL experience of the first spouse was a significant predictor of the EOL experience of the second spouse after adjusting for demographic characteristics, socioeconomic status, health status, and time between the first and second spouses' deaths. RESULTS: First spouses who died were on average 80 years old, and 62% were male; second spouses were on average 85 years old, and 62% were female. After adjustment, second spouses were more likely to use hospice if the first spouse used hospice (odds ratio (OR)=1.68, 95% confidence interval (CI)=1.29-2.20). Second spouses were less likely to have ACP when the first spouse did not have ACP (OR=2.91, 95% CI=2.02-4.21). Hospice and ACP associations were stronger when deaths were closer in time to one another (p-value for interaction < .05). Second spouses were more likely to use ICU services if the first spouse did (OR=1.80, 95% CI=1.27-2.55). CONCLUSIONS: The EOL experiences of older spouses are strongly associated, which may be relevant when framing ACP discussions.
I n married couples, spouses often play a critical role in caregiving and decision-making at the end of their partner's life. [1] [2] [3] This experience and the eventual loss of one's partner can influence their perceptions of healthcare services available at the end of life. Medically intense deaths, such as those involving hospitalizations or intensive care unit (ICU) stays, for example, can be associated with posttraumatic stress or depression in family members and poorer perceived management of distressing symptoms such as pain and dyspnea. [4] [5] [6] [7] [8] Witnessing family members in hospice, on the other hand, is often associated with positive perceptions of quality of life and symptom management. 6, 9, 10 One might expect, therefore, that the end-of-life (EOL) experience of one's marital partner would be associated with how the surviving spouse perceives and eventually approaches his or her own EOL decisions and advance care planning (ACP).
A substantial literature documents the concordance of spouses across a wide spectrum of health behaviors and health risk factors, 9, [11] [12] [13] [14] [15] but no studies have directly examined whether there is concordance in EOL experiences between spouses, including ACP, hospice use, and ICU use before death. There are several hypotheses regarding mechanisms for spousal concordance that may be relevant to EOL experiences. The shared resources hypothesis, for example, suggests that shared environments and resources among married couples can lead to similar health outcomes. 16 Alternatively, interdependence theory suggests that couples work to achieve health goals that are in the interest of the relationship and recognizes the influence one spouse can have on the other's health preferences. 17 The importance of the marital relationship may factor into how couples complete advance care directives or whether individuals prioritize EOL interventions that place less caregiving burden on partners or family members. Another theory suggests that a person's EOL treatment intensity can affect the downstream healthcare use of caregivers because of the perceived effect on symptoms, financial burdens of costs, and shared social networks. 18 A better understanding of whether there is spousal concordance in EOL experiences could inform how providers engage married couples and widowed spouses in ACP.
We used the nationally representative U.S. Health and Retirement Study (HRS) to examine EOL experiences of older married couples, including hospice use, ICU stay in the last 30 days of life, and no ACP before death. Our goal was to determine whether these EOL experiences of the first spouse were associated with those of the second spouse. We used a theoretical framework on downstream effects of EOL treatment intensity on caregivers to posit 3 a priori hypotheses related to each measured EOL experience: that the second spouse would be more likely to use hospice services if the first spouse received hospice care, that the second spouse would be less likely to use ICU services if the first spouse was in the ICU at the end of life, and that the second spouse would be less likely to have documented ACP if the first spouse had no ACP. 17, 18 
METHODS

Sample
The HRS is a nationally representative sample of U.S. community-dwelling adults aged 50 and older. Using a household sampling strategy, HRS includes co-resident partners and spouses, providing a national sample of married couples. Respondents were interviewed starting in 1992 and every 2 years, with additional participants added every 6 years. After participant deaths, next of kin provided information about the EOL period in an exit interview. The institutional review boards at the University of Michigan and the University of San Francisco, California approved this study. Further details on the sample design and study are available online at the HRS website (http://hrsonline.isr. umich.edu/).
We examined waves 1992 to 2012 of HRS and included married couples in which both spouses died between August 1992 and December 2013. From the total HRS sample of 29,648 respondents (14,824 couples), we excluded couples if both spouses did not die within the specified timeframe (n = 24,548) or had the same date of death (n = 10) or at least 1 spouse was not age eligible for all waves of HRS or resided in a nursing home (n = 532). This yielded a sample of 4,558 community-dwelling older adults, representing 2,279 couples. We use the term "first spouse" to refer to the spouse who died first in a married couple and "second spouse" to refer to the spouse who died second in a married couple.
EOL Experiences
We studied 3 characteristics of the spouses' EOL experience: hospice services for more than 3 days before death, ICU-level care in the last 30 days of life, and no ACP before death. The ICU and hospice outcomes were both derived from Medicare claims data and defined based on prior literature demonstrating these time cutoffs as quality indicators for EOL care. [19] [20] [21] For hospice, we included HRS decedent spouses who agreed to a Medicare linkage, because Medicare claims capture hospice use for persons with fee-forservice or Medicare Managed Care. For ICU use, we included HRS decedent spouses enrolled in Medicare feefor-service in the last 30 days of life. There was information from both spouses on hospice use for 1,803 couples and ICU use for 1,353 couples.
Having no ACP before death is a known quality indicator that can predispose individuals to a number of poor EOL outcomes. 22 Lack of ACP was defined as having no advance directive, durable power of attorney (DPOA), or prior discussed preferences for EOL care with a next of kin. 23 ACP was determined from HRS asking proxies during the exit interview whether the decedent subject had engaged in ACP discussions before death. Questions about advance directives, DPOA, and discussed preferences for EOL care with next of kin were not asked for 1992, 1993, 1994, and 1998. There was information on ACP for both spouses for 1,402 couples.
Covariates
Based on prior literature, we included several variables that are predictors of EOL care and ACP: [24] [25] [26] age at time of death, sex, race and ethnicity (white, black, Hispanic, other), and education ( < high school or GED vs ≥high school or GED). Socioeconomic status was measured using net worth in quartiles, 27 and the presence of living children at death was determined from exit interviews with next of kin. The importance of religion was measured before death. Cognition before death was determined using dementia probability and composite memory scores previously described in the HRS sample. 28 We established date of death and months between deaths of each spouse using the National Death Index dataset, the RAND HRS dataset, and information from exit interviews. We determined the presence of several comorbidities before death, including hypertension, diabetes, nonskin cancers, lung disease, prior stroke, and heart disease. Functional status was measured based on activities of daily living (ADLs) (toileting, dressing, eating, getting in and out of bed, bathing), with individuals defined as having no ADL dependence if they could perform all activities independently and any ADL dependence if they required help with any of the activities. 29 
Statistical Analysis
We first examined the associations between spouses' EOL outcomes using Pearson chi-square tests. We then fit separate logistic regression models to determine whether the first spouse's EOL outcomes predicted each outcome for the second spouse after adjusting for select covariates of the second spouse. In each model, we tested for 2 interactions: between the first spouse's EOL outcomes and months between spousal deaths and between the first spouse's EOL outcomes and the sex of the second spouse. We report statistically significant (p<.05) interaction terms. Odds ratios (ORs) with 95% confidence intervals (CIs) are reported. All analyses were performed with SAS version 9.4 (SAS Institute, Inc., Cary, NC) and Stata version 15 (Stata Corp., College Station, TX) and used sampling weights accounting for the complex sample design to ensure national representativeness.
RESULTS
Characteristics of each spouse in our sample are shown in Table 1 . The first spouses had a median age of 80 at death, and 62% were male. The second spouses had a median age of 85 at death, and 62% were female. First and second spouses had similar use of the ICU in the last 30 days of life (26.5% and 26.0%, respectively). First spouses had lower hospice use than second spouses (22.4% vs 31.9%, p<.001) and more frequently had no ACP before death (28.4% vs 16.4%, p<.001). Table 2 presents weighted percentages and unadjusted ORs of EOL variables for each spouse and adjusted ORs (aORs) from separate logistic regression models that used EOL variables in the first spouse as predictors of outcomes in the second spouse (Figure 1 We next determined whether associations between the first and second spouses' EOL outcomes varied with time between deaths. When deaths were closer in time to one another, spouses were more likely to have similar hospice use behavior (p-value for interaction=.03, Figure 2 ) and a similar ACP (p-value for interaction=.04, Figure 3 ). As deaths became further apart, the first spouse's hospice or ACP use had less of an association with the second spouse's hospice or ACP use (Figures 2 and 3) . Time between deaths did not modify the association between spouses' ICU use. We determined whether associations between the first and second spouses' EOL outcomes differed based on the sex of the first spouse who died. This analysis revealed no signification interaction effects by sex (Supplementary Tables S1 and S2 ).
DISCUSSION
We are the first to examine the similarities of the EOL experiences of a nationally representative sample of older married couples. We found a similar pattern in hospice use and ACP between spouses and that these associations were stronger the closer in time the deaths were. In addition, spouses had similar tendencies to use the ICU before death such that, if the first spouse used the ICU, the second spouse had nearly twice the odds of ICU use. We discuss how clinicians might incorporate this information into ACP below.
As hypothesized, when the first spouse used hospice or had no ACP, the second spouse was more likely to engage in hospice or have no ACP. Results contribute to literature showing that married couples act similarly on a range of health behaviors, [11] [12] [13] [14] and literature showing that spouses are more likely to have ACP if their partner has engaged in ACP 9, 30 or their partner has died. [31] [32] [33] [34] [35] We expand on our understanding of spousal concordance related to ACP and hospice use through 2 additional findings. First, spouses who died first had approximately 10 percentage point lower rates of hospice use and ACP engagement than second spouses. Second, when deaths were closer in time to one another, second spouses were more likely to have hospice use and ACP similar to that of first spouses. Based on our conceptual framework, we speculate that hospice use and ACP are in part co-dependent or learned behaviors. 17, 18 Individuals who did not witness a spouse engage in these activities may have had lower initial familiarity, which may have had a larger effect on spouses who died shortly after their partners. In addition, shared characteristics, values, and exposures of a married couple may help explain these associations. For example, to access home hospice services, both spouses may have had similar caregiver or family resources to allow them 
<.001
First spouse refers to spouse who died first in a married couple; second spouse refers to spouse who died second. Percentages are row percentages. Chi-square tests were used to determine significance of unadjusted odds ratios (ORs). Adjusted ORs (aORs) adjusted for age at death, months between first and second spouses' deaths, year of death, sex, race and ethnicity, comorbidities (cancer, hypertension, diabetes mellitus, lung disease, stroke, heart disease), any activity of daily living dependence, education less than high school or have GED, net worth, importance of religion, and presence of children. ICU=intensive care unit; CI=confidence interval.
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to remain at home. Similar resources would be particularly important for widowed spouses. Our study is the first to show concordant tendencies among married couples to use the ICU at the end of life; second spouses had nearly twice the odds of using the ICU if first spouses did so at the end of life. These results were unexpected given prior literature demonstrating individuals' stated intentions to avoid aggressive care witnessed in spouses, 9 poorer perceived EOL symptom management in the ICU, 6, 36 and the effect of ICU care on the psychological health of caregivers. 4, 5, 7 One potential explanation is shared traits or exposures to the health system of married couples, which increases the likelihood of ICU use. These may include lack of ACP, 37 health-seeking behaviors, and exposure to high-intensity health care systems. 38, 39 In addition, children and caregivers may make similar decisions for each spouse at the EOL through a surrogate role. In summary, despite qualitative studies showing spouses' stated intentions to avoid similar ICU experiences, 40 surviving spouses' actual uptake of ICU services remains similar. We found no significant difference in spousal concordance for EOL experiences according to the sex of the first spouse to die, despite prior literature often showing a difference in the effect of marriage on health based on sex. 41 This was relevant to our sample because second spouses were on average older and more likely to be female. We hypothesize that EOL experiences are less subject to sex relationships because of complex interactions with the health system and other caregivers who may be involved with decisions. Alternatively, the study may have been underpowered to detect differences according to.
These results suggest that investigating an individual's experience with spousal death can meaningfully inform ACP. Inquiry could be as simple as asking individuals, "Can you tell me about your prior experience with serious illness in a loved one or your spouse?" Clinicians might gain from this knowledge in 2 ways. First, if the second spouse wishes to have a different EOL experience than the first spouse, this might warrant explicit discussion and ACP. Second, the EOL experience of one's spouse may lead to more familiarity with hospice and ACP. Interventions aimed at improving ACP and appropriate hospice use may be particularly effective in the years shortly after the death of one's spouse. In addition, results suggest that interventions to improve EOL experiences might target households and leverage dyadic decision making by discussing ACP as a couple rather than individually. Recognizing EOL decisions as relevant to marital or family relationships ( "our" medical issue) rather than only about the individual ( "my" medical issue) could make counseling more effective and have cascading effects to spouses. 17, 18 We acknowledge several limitations. First, as with most studies of married couples, we were unable to measure many shared traits, preferences, and exposures, which may introduce bias into our adjusted estimates. In addition to controlling for common confounders, we examined whether shared traits at the couple level (e.g., both spouses being religious, both having college-level educations, both having certain comorbidities) predicted EOL experiences and found no significant effects in regression models. Second, we did not study the role of other family members in EOL experiences who might have taken on more responsibilities of surrogate decision-making with widowed spouses. Including a covariate for presence of children in our regression models did not alter study results, but there may have been residual confounding. Future studies might examine the role of the broader social network. Third, we did not remove couples that may have divorced during the study period, although we would expect divorced couples to have less concordance in EOL experiences, so findings may represent more-conservative estimates. A sensitivity analysis removing couples in which 1 spouse had more than 1 partner in their lifetime (n = 158) revealed similar results. Fourth, results are generalizable only to heterosexual couples included in HRS because same-sex couples were not included.
In conclusion, this study shows that spouses have similar EOL experiences with respect to hospice use, ICU use, and no ACP. Associations for hospice use and ACP were stronger the closer the deaths occurred. Results may be relevant to how clinicians frame ACP discussions and potential interventions and the timing of these discussions.
